Purpose -Many education for sustainable development (ESD) programs are designed to change attitudes and values toward the natural environment. However, psychological research indicates that several factors in addition to attitude influence behavior, including contextual support, social norms, action difficulty, and habitual behavior. Thus, if attitude change is to translate into altered behavior, education must extend beyond attitudes to assist people to act in ways consistent with their values. The purpose of this paper is to review the psychological research showing weak correlation between attitudes and behavior, the factors that mediate this relationship, and to describe the implications of these findings for university institutions and ESD programs. Design/methodology/approach -The paper is organized as a review and editorial article, describing relevant research, and outlining implications and suggested actions. Findings -The results of the reviewed research indicate that attitude-behavior correlations are mediated by several factors, including contextual conditions such as inconvenience and personal factors such as habits. Practical implications -The implications of these findings are that ESD programs should specifically address factors that mediate the attitude-behavior relationship, including contextual changes and the development of personal management plans. Examples for each type of change are suggested. Originality/value -The implications of these findings for ESD programs have not previously been highlighted. Specifically, to achieve sustainable development requires attention to these mediating factors as well as to knowledge generation and attitude change. Thus, the value of this paper is to encourage ESD developers to expand their programs to encourage contextual change and personal behavior management plans.
pursuing sustainable environmental practices. This aspect of ESD is the primary focus of the present paper, although other goals of sustainability such as social or economic development can also benefit from this general discussion.
Most environmentally focused ESD groups and programs have as their mission the goal of changing citizens' attitudes and values toward the natural environment. For many this is their declared ultimate goal. They envision a world in which people individually and collectively consider their actions based on its long-term consequences for ecosystem health.
However, to achieve this vision, education must not stop at value and attitude change because considerable evidence indicates that behavior does not flow directly from our attitudes and intentions. Rather, several contextual and personal factors influence whether or not we will act in a manner consistent with our expressed attitudes at a given moment. Many of these factors are amenable to public and personal influence, and thus ESD programs can and should direct their efforts to them as well as to attitude change.
The importance of attitude and intention change
Changing the attitude of world citizens is, in many cases, a necessary prerequisite to behavior change. And, although we do not always act in ways that are consistent with our expressed beliefs and attitudes, changing attitudes can sometimes alter behavior (Nickerson, 2003) . For instance, there is evidence that beliefs about what is affected by environmental conditions, and about whether individual actions can alleviate such threats, influence pro-environmental behavior (Joireman et al., 2004; Stern, 2000) . Thus, scientific knowledge of the consequences of environmental degradation, and public information campaigns that educate citizens about the benefit of individual action, can potentially influence behavior.
Furthermore, ecological sustainability must be valued so that the effortful changes that are necessary will be undertaken and tolerated. "People who believe. . . that the problem of environmental change is a fiction are unlikely to be motivated to act in environmentally beneficial ways, at least if doing so is at all inconvenient." (Nickerson, 2003, p. 88 ; see also Heath and Gifford, 2006) . As will be discussed later in the paper, many necessary behavioral changes will be very inconvenient and effortful, and thus convincing people that such changes are in our collective (and perhaps personal) best interest is important.
For example, changes such as reducing our use of fossil fuel for transportation, heating, and the long-distance distribution of food will require considerable delay of gratification and potentially some degree of discomfort. Delaying gratification is never undertaken without motivation, either the promise of greater reward after a period of restraint, or the threat of undesired consequences if such restraint is not shown (Mischel and Ayduk, 2004) . But, even in the face of such motivation, we are not very good at postponing our immediate gratification, especially when gratification has become common, as is typically the current case in developed countries.
Intention -behavior correlation
The view that changing attitudes or intentions will, by itself, accomplish behavior change has been common in psychology as well as in applied areas (Abraham et al., 1998; Austin and Vancouver, 1996; Dahlstrand and Biel, 1997; Eagly and Chaiken, 1993) .
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However, a recent meta-analysis of studies that measured changes in both intention and subsequent behavior found that a medium-to-large change in intentions (d ¼ .066) is associated with only a small-to-medium change in behavior (d ¼ 0.36; Webb and Sheeran, 2006) . This means that, although behavior change was associated with intention change, behavior did not change in response to intervention as much as expressed intentions did. In other words, we do not always do what we wish or say we will do.
An examination of international affairs suggests that stated intentions and actions also do not always match at the level of nations and international groups, in that it is frequently difficult to get signed treaties, such as the Kyoto Accord, enacted, monitored, or enforced. Thus, even when interventions are successful in altering values and intentions, they are not always successful at changing the related behavior. Observations such as these indicate that attitudes and intentions are not the sole, or perhaps even the primary, influence on behavior. Thus, ESD programs will be more successful if behavioral factors in addition to attitudes are addressed (Stern, 2000) .
Factors that influence the association between intentions and behavior
Research, such as that conducted by Stern, Schultz, Sheeran, and their colleagues indicates that several factors influence the strength of association between intentions and behavior (Guagnano et al., 1995; Schultz and Oskamp, 1996; Sheeran, 2002) . The most widely researched factors include the specificity of intentions, contextual barriers to the intended behavior, and perceived control over the behavior or its consequences. These factors are related to two general causes of behavior, attitudes and context (Stern, 2000) . As discussed in the introduction, attitude change is frequently the target of ESD programs. However, some of the characteristics of attitudes and intentions that most strongly influence behavior, such as concreteness and specificity, are often not addressed in ESD programs. With respect to pro-environmental behavior, changing contextual barriers often requires changing the attitudes of policy makers and regulators (including university boards and administrators), so attitude change programs are also necessary for this category of causes, and transferring these attitudes into action is even more important than for general citizens. Other factors that influence behavior change, either independently or in combination with attitude, are personal resources and habits (Stern, 2000) . Behavioral change programs are often more successful when several of these factors are addressed, and thus each will be discussed in some detail.
Attitudes
Intention specificity. The more personal and specific our intentions are, the more likely they are to influence our behavior. For instance, we are more likely to act consistently with attitudes about our own needs than attitudes about the needs of others or the generic environment. Similarly, concrete behavioral intentions are more likely to lead to behavior change than are general attitudes. For example, attitudes to recycling predict recycling behavior much more effectively than do attitudes to environmentalism (Vining and Ebreo, 1992) , and beliefs about the environmental impact of cars predict the use of public transportation whereas social value attitudes do not (Joireman et al., 2004) .
IJSHE

10,2
Another source of evidence that specific intentions have a stronger impact on behavior is research on "implementation intentions", a technique that involves planning specifically when, where, and how one will act (e.g. "when Y occurs, I will do X"). Implementation intentions are thus extremely specific, and they are robustly observed to increase the performance of intended actions (Gollwitzer, 1999; Sheeran, 2002) . In part, this increase in behavior is attributable to memory cuing provided by the implementation plan (Webb and Sheeran, 2007) . But it is also likely that considering one's intentions in such detail and planning specific actions in context provides a form of problem-solving, making the link between attitude and behavior more evident.
Research findings such as these indicate that public educational efforts designed to target specific pro-environment behaviors will be more effective than campaigns to increase knowledge of widespread environmental degradation. The latter may help to motivate more specific behavior changes, but increased knowledge and understanding of our ecological crisis is unlikely to promote behavior change directly. This point is particularly important for university programs which more naturally focus on complex concepts and themes than on specific, concrete behaviors. Knowledge of ecological processes and situations can influence hearts and minds, but concrete change plans are more effective at changing muscles, and it is changed actions as well as attitudes that are necessary to accomplish sustainability. Thus, the presentation of specific examples and case studies to illustrate more abstract concepts, or developing class exercises and assignments based on specific behaviors, such as problem-based learning strategies (Barrows, 1986) , would be valuable additions to university ESD programs.
Perceived control. Beliefs such as whether individual actions can reduce the threat of environmental degradation influence pro-environmental actions (Stern, 2000) . Perceived control is important to behavior change in two ways. First, when we believe that we cannot control a particular behavior, we will not attempt to do so, regardless of our attitude. For instance, people who believe that they cannot influence their emotions are unlikely to engage in emotion regulation (e.g., Tice et al., 2001) , even if they agree that emotional constraint is preferable.
Second, we are less likely to make behavior changes when we believe that our efforts will not make a difference, especially when the behavior in question is effortful, costly, or inconvenient. This is, unfortunately, often the case with respect to the natural environment. We are unlikely to notice that some behavior, such as the use of fossil fuel or pesticides, is a problem until the consequences of that behavior are fairly widespread. However, once the consequences are evident, changes made by a single individual cannot solve the problem, and so individuals do not change their behavior. Of course, this is very self-defeating, because everyone making the same choice leads to continuation of the original problems. Brucks and van Lange (2007) provided an experimental demonstration of this issue using a commons dilemma task. These tasks simulate the conflict between self-interest and the common good as is the case with shared resources such as forests, fisheries, water, and most other ecological resources. The commons dilemma in many ways describes the problem of sustainable development: behavior that maximizes benefit to an individual is, if practiced by many individuals, ultimately detrimental to that individual's community or society (Nickerson, 2003) . Resources such as forests, fish, or community pastures are renewable, provided that they are not depleted to the degree Education for sustainable development that they cannot regenerate. But, if such resources are overused, all suffer, as is evident in the current state of cod fish stocks on Newfoundland's Grand Banks.
Commons dilemma tasks simulate this situation experimentally by having participants 'harvest' resources from a common pool over several trials, with the goal to maximize their own score, while maintaining the pool as long as possible. Brucks and van Lange (2007) classified the participants in their study as prosocial (likely to share resources cooperatively) or proself (likely to maximize their own benefit, regardless of the consequences to others) using a questionnaire. Prosocial participants were much more likely to show cooperative harvesting behavior, decreasing their harvest when the pool decreased across trials. Proself participants, on the other hand, chose to maximize their score, regardless of the behavior of others or the state of the pool. However, in one condition, the researchers introduced a random factor to participants' choices by depleting the pool by a variable additional amount on some trials. In this condition, there was no difference in the harvest behavior of prosocial and proself participants -all acted to maximize their own score. Brucks and van Lange hypothesized that the random depletion condition reduced participants' sense of control, thereby reducing the motivation of prosocial participants to act in altruistic ways.
Direct attention to individuals' perceived control in educational programs can thus improve the link between intentions and behavior, at least for those inclined to act in pro-environmental ways. One way this can be accomplished is to highlight positive changes, such as increases in public transportation use or decreases in demand for electricity, as is more frequently occurring in media reports. The development of alternative technologies and practices can also be helpful in this regard. If we understand that there are better ways of satisfying our needs and goals, it is harder to maintain the belief that we have no control over the state of the planet.
One type of information that addresses the effectiveness of personal action is direct feedback about a targeted behavior, which has been observed to increase conservation behavior (Abrahamse et al., 2007) . In the context of university ESD programs, such feedback could be integrated into student assignments. For instance, an assignment intended to encourage a reduction in personal automobile use could request general feedback on the use of on-campus parking, or student reports of their gasoline costs during the term. Tracking these parameters over time could indicate whether or not students' efforts have an effect, either generally (campus parking) or personally (gasoline costs).
Contextual factors
One of the most consistent findings in social sciences is the degree to which human behavior is influenced by its immediate physical and social context. These factors are frequently not adequately considered when designing behavior change programs, including ESD programs (e.g., McKenzie-Mohr, 2000) . However, manipulation of contextual factors that influence the relative ease of sustainable and unsustainable behaviors has great potential to facilitate adoption of sustainable practices. In higher education, contextual factors range from those within classes, such as criteria for the assignment of grades, to campus-wide policies, such as the cost and availability of parking.
When there are barriers to an intended behavior, such as inconvenience or cost, behavior change is less likely regardless of intention. For example, in studies of curbside vs drop-off recycling programs, the more convenient curbside programs show IJSHE 10,2 more recycling behavior, regardless of attitude strength (Guagnano et al., 1995; Schultz and Oskamp, 1996) . Similarly, when a behavior is more costly, such as the purchase of energy-efficient appliances, those with more determined intentions (and greater financial resources) are the only ones who engage in the behavior. Thus, public efforts to change infrastructures to make pro-environmental actions more convenient than environmentally-irresponsible behavior are likely to play an important role in sustainability. One way to accomplish this is through laws and regulations.
Regulations making environmentally-irresponsible behavior more difficult is one way to influence behavior independent of attitudes. For instance, decisions to levy fines for automobile use in congested city centers, such as that imposed in London, reduce fossil fuel consumption among city residents because driving is thus made more costly. Conversely, providing public subsidies to industries that degrade the environment, such as oil production, will have the reverse effect because fossil fuels are thus made less costly to individual consumers than non-subsidized alternatives such as solar or wind power. In university communities, institutional regulations and policies are one way to have considerable impact on local uptake of sustainable behaviors.
Personal resources and characteristics Habit. A powerful but often over-looked factor that influences whether we act on our intentions is habit (Dahlstrand and Biel, 1997; Webb and Sheeran, 2003) . Acting in opposition to our familiar routines and ingrained habits is much more effortful than performing a novel behavior. This may be one of the sources of the difficulty in "teaching old dogs new tricks". Unfortunately, this is the situation for many, if not most, environmentally-relevant behavior changes. In North America, the most familiar means of transportation is the personal automobile, rather than more sustainable modes such as public transportation, biking, or walking. Habits are largely unconscious behaviors, so it is very difficult for us to even notice them. When we are planning a dinner party, for instance, our attention is on the event, not on whether our planned menu requires long-distance transportation of foods, or whether we can procure our ingredients without the use of an automobile. We may grumble about the price of gasoline or food, but we seldom consider, in our day-to-day lives, how we could reduce our use of these commodities.
One useful distinction with respect to environmental behavior change is whether a behavior is one-time or repeated (McKenzie-Mohr, 2000) . One-time behaviors such as the purchase of fuel-efficient appliances, can be more strongly influenced by attitudes, at least when factors of cost (or financial resources) and convenience are controlled. Thus, developing technologies that satisfy our needs with less environmental impact can provide a relatively easy way to reduce overconsumption of resources without altering habits. However, repeated behaviors, such as those involved in transportation or food usage, require constant monitoring to enable action consistent with our intentions, given our currently unsustainable habits. Given the difficulty of changing our behavioral habits, ESD programs could potentially greatly influence the effectiveness of attitude change by developing strategies to assist and support individuals to change their habits. Useful models of such programs can be found in the health programs designed to help individuals overcome habits such as smoking (www.quit4life.com), and providing such support programs to university populations may increase the impact of other educational efforts.
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Self-regulation depletion. An additional factor that to date has received little research attention in the environmental change literature, but which may influence the success of attitude-consistent behavior for motivated individuals, is self-regulation (SR) depletion. Research indicates that the exercise of self-control depletes a cognitive resource, reducing our effectiveness at subsequent self-control tasks (Schmeichel and Baumeister, 2004) . For example, research participants who resisted the temptation of eating freshly-baked cookies were less persistent at a difficult geometric tracing task than were participants who either ate the cookies, or who were not tempted with cookies in the initial part of the study (Baumeister et al., 1998) . Similarly, participants who ignored distracting stimuli while watching a video later performed more poorly on an analytical task than those who were not instructed to ignore the distractions .
In the current social environment, acting in environmentally-responsible ways is often difficult, either physically (e.g. inconvenient recycling programs and public transportation) or socially (e.g. vehicles as symbols of social status). Furthermore, environmentally unsustainable behaviors, such as traveling by car or purchasing groceries transported across great distances, are often habitual. Thus, engaging in pro-environmental behaviors in these areas requires self-control, either to oppose habitual behavior or to overcome the physical or social difficulties associated with the behavior. So, ironically, those with the strongest pro-environmental motivation, those who choose to act on their intentions despite difficulties, are the people whose self-control resources will be the most depleted. When we are in a state of SR depletion, our self-control efforts are less successful, and thus we will often find ourselves acting in opposition to our intentions. This may be one reason why those who are deeply committed to acting in sustainable ways often act in environmentally irresponsible ways, despite their best intentions.
An example of this effect was provided by Knapp and Clark (1991) , using a fishery-based commons dilemma task. They observed that participants who were in a sad mood showed less conservation behavior in their harvests than those in positive moods. The authors speculated that conserving in a commons dilemma task requires delaying gratification, which requires self-control both to maintain the long-term goal in mind and to resist action to acquire the immediate reward. Managing a negative mood may result in SR depletion, thus reducing the ability to delay gratification. Tice et al. (2001, Experiment 2) further observed that participants who did not believe they could alter their moods, and thus did not engage in emotional self-control, were more likely to engage in conservation behavior in the commons dilemma task, providing support for the proposal that SR depletion impairs effortful pro-environmental behavior.
To summarize, there are three types of factors that influence whether intentions are translated into action: the nature of the intentions themselves (i.e. specificity and perceived control), contextual barriers and supports (i.e. task difficulty, regulations, and incentives), and individual characteristics such as habitual behaviors and SR depletion. It is entirely likely that education can influence each of these types of factors, and examples of how they can be integrated into ESD programs are discussed in the next section (Table I) .
Action plans: education beyond attitudes Some of the factors that influence whether changed intentions lead to behavior change are likely to be influenced by education directed at attitudes and values. For instance, IJSHE 10,2 some barriers to action, such as social norms, will undoubtedly be reduced by education efforts. However, not all of these factors can be overcome by attitude change. Thus, in addition to directing educational efforts at values and attitudes, ESD programs should also plan education aimed at helping people translate their intentions into action. One public example of such efforts is the "Nature Challenge" program of the Suzuki foundation in Canada (www.davidsuzuki.org/NatureChallenge). In general, such education should have two targets: changing the public context for environmentally sustainable behaviors, and helping individuals to develop personal management plans. With respect to university communities these two targets involve infrastructure management groups, such as university boards and administrators, and ESD programs and classes.
Infrastructure management
As discussed above, barriers to intended actions and social norms have a strong influence on whether or not intended behaviors are accomplished. Thus, changing the physical and social environment to make sustainable behaviors less difficult and more socially valued will enable those with weaker attitude changes to behave more sustainably. In this way, changing contextual factors is likely to have the largest impact on sustainable behavior and development. Making pro-environmental behaviors more convenient through changes in institutional infrastructure such as altering the relative ease of using public versus private transportation, or engaging in conservation versus wasteful behavior with respect to energy and water, will have widespread impact on sustainable practices.
To achieve such institutional changes, decision makers such as university boards and administration must be the focus of ESD. Increased knowledge and attitude change is essential for this group. However, to ensure that attitude change results in policy change, targeting specific changes and providing evidence of the efficacy of these changes is also vital. Furthermore, influencing the attitudes of faculty and students to accept infrastructure changes proposed by institutional leaders will also make such actions more palatable to our leaders.
Many specific infrastructure changes could be accomplished by universities, especially when campuses are geographically distinct from their surrounding communities. Some of these changes can be accomplished without changing student Education for sustainable development behavior, such as structural innovations to improve institutional energy and water conservation or regulations about the use of local food suppliers for campus food services. Other changes accomplish sustainability through influencing the actions of campus members, such as decreasing available parking spaces while influencing the efficiency and affordability of public transit to campuses to change the balance of public versus private transit use. Similarly, increasing the availability of recycling containers across campuses can decrease unnecessary waste.
Targeting attitude change efforts to administrators and institutional boards can result in changing our social and political context and thus will greatly benefit widespread and rapid changes in sustainable development and behavior. These efforts can be further capitalized upon by publicizing these contextual changes to students, both to serve as a model of sustainable behavior and to provide evidence that individual actions are effective in changing consequences. The latter also requires maintaining statistics of the savings achieved by institutional changes, to provide feedback to both policy makers and community members. Such administration-student communication could be formal as in university-wide town hall meetings or brochures in which administrators detail their specific plans (e.g. reducing heating, increasing recycling), outlining what students can do to help, and describing the ultimate payoff (e.g. X fewer kilowatt-hours a year ¼ Y fewer dams or Z tonnes less coal burned, etc.). Alternatively, such communication could occur less formally, presented as editorials in student newspapers, or by faculty in relevant classes.
Programs and classes
There are several implications of these findings for ESD programs at both the curricular and class structure levels. Most importantly, ESD curricula should include social science courses to educate students on effective behavior change strategies. Courses in environmental or conservation psychology would satisfy this requirement, as would those in several other social science disciplines.
Within classes with an ESD focus, specific actions could be integrated into class exercises and assignments. For instance, assignments could involve a review of research of specific behavior changes in areas such as energy conservation, recycling, or transit (Abrahamse et al., 2007; Kempton et al., 1992; Guagnano et al., 1995; Schultz and Oskamp, 1996; Vining and Ebreo, 1992; Joireman et al., 2004) . In some classes, direct behavior change assignments could also be given or instructors could use project-based pedagical models (Barrows, 1986 ). Second, instructors should provide feedback to students about the effectiveness of changes undertaken either at an institutional or class level, in order to influence students' beliefs about the efficacy of personal changes.
Classes could also include instruction about the factors of intention specificity and personal characteristics to assist students who choose to act on their intentions more effectively. Given the current social norms, and our economic and political systems, practicing environmentally sustainable behavior is likely to be very effortful for some time. As Nickerson (2003) put it, ". . .ensuring a planet that is hospitable to future generations may mean settling for one that serves less than optimally our current wants and desires. This trade is one we appear to find extraordinarily difficult to make." (p. 217). Thus, individuals who are motivated to change their behaviors toward sustainability will need to develop personal plans to enable this. Education can help us know that such plans are necessary, and what types of plans will be most beneficial.
As discussed above, framing our attitudes and intentions specifically and concretely improves the likelihood of acting on our intentions. Educational programs that target specific domains, such as transportation, food, recycling, soil maintenance, etc. will help students to frame more specific intentions in the relevant areas. Such strategies can also help students make incremental changes in a variety of areas, minimizing the danger of inaction due to feeling overwhelmed. One particularly valuable technique that could be taught to students is to translate intentions into implementation plans (Gollwitzer, 1999) , specifically planning where, when, and how they will act and developing specific plans to adopt when predictable difficulties arise.
Delaying gratification necessarily requires self-control, so even in a culture that has made environmentally-sustainable behaviors more convenient and normative, there will always be some individual effort involved. Thus, we will be vulnerable to acting against environmental interests and intentions when our self-control is depleted. This is even more of an issue when sustainable behavior is neither easy nor normative, as is the present situation. Thus, informing students about the reality of SR depletion, and encouraging them to plan sustainable actions even when they are depleted will be useful. For instance, students could plan to act on their most effortful and difficult intentions when they are not depleted and develop alternative plans for times when they are likely to be depleted, and thus unlikely to successfully exert self-control. Such planning requires some degree of self-knowledge to recognize one's own rhythms and habitual self-control demands. However, factoring SR depletion into implementation intentions can greatly increase successful behavior change and thus sustainable behavior. Instruction in these effects can thus influence students' motivation and persistence for sustainable behaviors in their personal lives.
Conclusion
Knowledge of ecological maintenance processes and their interference by human activities is important, especially to motivate changes in values, attitudes, and behavior associated with ESD. However, because there is a weak correlation between intention and behavior, education related to factors that influence behavior, regardless of our attitudes and intentions, can make the efforts of ESD educators more effective. Such strategies may serve to more quickly move us toward the goal of global sustainability.
This paper reviews several streams of psychological research that indicate factors which influence whether attitude change will translate into behavior change. These factors include intention specificity, action difficulty, contextual support, and habitual behavior, and each can be influenced by education. Thus, both public and university-based ESD programs should include specific strategies, such as selecting particular behavioral targets or providing model actions, to target behavior change as well as attitudes and values toward the natural environment.
Weak intention-action correlations indicate two things:
(1) that changed intentions do not always lead to changed actions; and (2) that sometimes there is behavior change in the absence of changed intentions.
Education for sustainable development
For those who have attitudes favoring sustainable action, ESD programs that include strategies targeting personal characteristics or the specificity of intentions can help to more successfully translate intentions into actions. Furthermore, changing the context to make environmentally sustainable behavior easier and/or more rewarding will increase behavior change regardless of one's attitudes. Thus, directing ESD efforts to decision makers who can change institutional infrastructures, regulations, and incentives such as financial benefits or social approval will have the greatest impact on sustainable behavior. For these individuals, targeting specific changes, highlighting the value of those changes, and providing support for altering habitual policy practices is particularly important. Universities, as a primary source of knowledge generation and application, are in a position to provide strong leadership in the development of sustainable communities, both through their own management and through ESD programs for the students who will be our future leaders.
